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Description
TECHNICAL FIELD

[0001] The disclosure relates to the field of wireless
communications, and more particularly to a signal can-
cellation method and device for a wireless communica-
tion system.

BACKGROUND

[0002] In a wireless communication system, in order
to prevent each part of the system from interfering with
one another and ensure the internal electromagnetic
compatibility of the system and the normal operation of
each part, such passive means as shielding, filtering and
wave absorption are usually adopted to enhance isola-
tion and the like, and ensure that the mutual influence
can be ignored. Whereas, when passive shielding, pas-
sive filtering and wave absorption and other means are
adopted, a device has a large volume and weight and a
relatively high cost.

[0003] With the development of the communication
technology, operators have an increasingly high demand
on the miniaturization and light weight of a wireless com-
munication device. And the miniaturization of the wireless
communication device also meets the trend of greenness
and low carbon. The traditional isolation means cannot
meet the demand of miniaturization of the device easily.
[0004] Fortheanalogdomaininterference cancellation
technology in the conventional art, the matching of chan-
nel characteristics is carried out in an analog domain,
and amplitude, phase, delay and other characteristics
cannot be controlled very finely and are controlled inte-
grally according to a channel granularity, so that the in-
fluence of fluctuation of in-band characteristics on a can-
cellation result cannot be solved, and accordingly, a
bandwidth cannot be widened, and the analog domain
interference cancellation technology is only suitable for
narrow-band cancellation.

SUMMARY

[0005] The objectives of embodiments of the disclo-
sure are to provide a signal cancellation method and a
signal cancellation device for a wireless communication
system, in order to solve the problem of signal cancella-
tion of a broadband.

[0006] The present invention attains the above de-
scribed object by the subject-matter of the independent
claims. Advantageous embodiments are subject to the
dependent claims.

[0007] Aspects or embodiments that do not fall under
the scope of the claims are useful to understand the in-
vention.

[0008] Anembodimentofthe disclosure provides a sig-
nal cancellation method for a wireless communication
system, including: a transmitted signal is split to obtain
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amain channel signal transmitted on a main channel and
an aucxiliary channel signal transmitted on an auxiliary
channel; the main channel signal and the auxiliary chan-
nel signal are subjected to digital domain channel char-
acteristic matching processing respectively to obtain a
main channel characteristic matched signal and an aux-
iliary channel characteristic matched signal; and the main
channel characteristic matched signal and the auxiliary
channel characteristic matched signal which are coupled
to a receiving channel are combined in order for signal
cancellation.

[0009] Preferably, the step thatthe main channelsignal
and the auxiliary channel signal are subjected to digital
domain channel characteristic matching processing re-
spectively to obtain a main channel characteristic
matched signal and an auxiliary channel characteristic
matched signal may include: the main channel signal
transmitted on the main channel is subjected to digital
domainfixed delay processing to obtain the main channel
characteristic matched signal; and the auxiliary channel
signal transmitted on the auxiliary channel is subjected
to digital domain matching filtering processing to obtain
the auxiliary channel characteristic matched signal.
[0010] Preferably, the step thatthe main channelsignal
and the auxiliary channel signal are subjected to digital
domain channel characteristic matching processing re-
spectively to obtain a main channel characteristic
matched signal and an auxiliary channel characteristic
matched signal may include: the main channel signal
transmitted on the main channel is subjected to digital
domain fixed delay processing to obtain the main channel
characteristic matched signal; and the auxiliary channel
signal transmitted on the auxiliary channel is subjected
to digital domain phase adjustment, amplitude adjust-
ment and delay adjustment to obtain the auxiliary channel
characteristic matched signal.

[0011] Preferably, the step thatthe main channelsignal
and the auxiliary channel signal are subjected to digital
domain channel characteristic matching processing re-
spectively to obtain a main channel characteristic
matched signal and an auxiliary channel characteristic
matched signal may include: the main channel signal
transmitted on the main channel is subjected to digital
domainfixed delay processing to obtain the main channel
characteristic matched signal; the auxiliary channel sig-
nal transmitted on the auxiliary channel is subjected to
digital domain band splitting to obtain multiple auxiliary
channel sub-signals; each auxiliary channel input sub-
signal is subjected to matching filtering processing, or
subjected to phase adjustment, amplitude adjustment
and delay adjustment to obtain multiple auxiliary channel
characteristic matched sub-signals; and the multiple aux-
iliary channel characteristic matched sub-signals are
combined to obtain the auxiliary channel characteristic
matched signal.

[0012] Preferably, after the combination, the method
may further include: an output signal obtained by the
combination is detected; when the output signal is de-
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tected, a carrier energy value of the output signal is com-
pared with an energy threshold; when it is determined
that the carrier energy value of the output signal is larger
than the energy threshold, channel characteristics of the
main channel and the auxiliary channel are adjusted ac-
cording to the carrier energy value of the output signal
to enable the signal transmitted on the main channel and
the signal transmitted on the auxiliary channel to cancel
out each other; and when it is determined that the carrier
energy value of the output signal is smaller than or equal
to the energy threshold, the channel characteristics of
the main channel and the auxiliary channel are main-
tained.

[0013] An embodiment of the disclosure further pro-
vides a signal cancellation device for a wireless commu-
nication system, including a splitting module, a digital do-
main channel characteristic matching executing module
and a cancellation module, wherein the splitting module
is configured to split a transmitted signal to obtain a main
channel signal transmitted on a main channel and an
auxiliary channel signal transmitted on an auxiliary chan-
nel; the digital domain channel characteristic matching
executing module is configured to perform digital domain
channel characteristic matching processing on the main
channel signal and the auxiliary channel signal respec-
tively to obtain a main channel characteristic matched
signal and an auxiliary channel characteristic matched
signal; and the cancellation module is configured to com-
bine the main channel characteristic matched signal and
the auxiliary channel characteristic signal which are cou-
pled to a receiving channel in order for signal cancella-
tion.

[0014] Preferably, the digital domain channel charac-
teristic matching executing module may include a fixed
delayer and a digital matching filter, wherein the fixed
delayer is configured to perform digital domain fixed de-
lay processing on the main channel signal transmitted
on the main channel to obtain the main channel charac-
teristic matched signal; and the digital matching filter is
configured to perform digital domain matching filtering
processing on the auxiliary channel signal transmitted on
the auxiliary channel to obtain the auxiliary channel char-
acteristic matched signal.

[0015] Preferably, the digital domain channel charac-
teristic matching executing module may include a fixed
delayer and a phase amplitude delay adjuster, wherein
the fixed delayer is configured to perform digital domain
fixed delay processing on the main channel signal trans-
mitted on the main channel to obtain the main channel
characteristic matched signal; and the phase amplitude
delay adjuster is configured to perform digital domain
phase adjustment, amplitude adjustment and delay ad-
justment on the auxiliary channel signal transmitted on
the auxiliary channel to obtain the auxiliary channel char-
acteristic matched signal.

[0016] Preferably, the digital domain channel charac-
teristic matching executing module may include a fixed
delayer, multiple band-passfilters, a digital matchingfilter
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or a phase amplitude delay adjuster, and a combiner,
wherein the fixed delayer is configured to perform digital
domain fixed delay processing on the main channel sig-
nal transmitted on the main channel to obtain the main
channel characteristic matched signal; the multiple band-
pass filters are configured to perform digital domain band
splitting on the auxiliary channel signal transmitted on
the auxiliary channel to obtain multiple auxiliary channel
sub-signals; the digital matchingfilter is configured to per-
form matching filtering processing on each auxiliary
channel input sub-signal to obtain multiple auxiliary chan-
nel characteristic matched sub-signals; the phase ampli-
tude delay adjuster is configured to perform phase ad-
justment, amplitude adjustment and delay adjustmenton
the each auxiliary channel input sub-signal to obtain mul-
tiple auxiliary channel characteristic matched sub-sig-
nals; and the combiner is configured to combine the mul-
tiple auxiliary channel characteristic matched sub-sig-
nals to obtain the auxiliary channel characteristic
matched signal.

[0017] Preferably, the device may further include a
channel characteristic calculation control module which
includes afirst detector, afirst comparator, a first adjustor
and a first maintainer, wherein the first detector is con-
figured to detect an output signal obtained by the com-
bination; the first comparator is configured to, when the
output signal is detected, compare a carrier energy value
of the output signal with an energy threshold; the first
adjustor is configured to, when it is determined that the
carrier energy value of the output signal is larger than
the energy threshold, adjust channel characteristics of
the main channel and the auxiliary channel according to
the carrier energy value of the output signal to enable
the signal transmitted on the main channel and the signal
transmitted on the auxiliary channel to cancel out each
other; and the first maintainer is configured to, when it is
determined that the carrier energy value of the output
signal is smaller than or equal to the energy threshold,
maintain the channel characteristics of the main channel
and the auxiliary channel.

[0018] Accordingtothe signal cancellation method and
the signal cancellation device for a wireless communica-
tion system, firstly, a transmitted signal is split to obtain
amain channel signal transmitted on a main channel and
an aucxiliary channel signal transmitted on an auxiliary
channel; secondly, the main channel signal and the aux-
iliary channel signal are subjected to digital domain chan-
nel characteristic matching processing respectively to
obtain a main channel characteristic matched signal and
an auxiliary channel characteristic matched signal; and
finally, the main channel characteristic matched signal
and the auxiliary channel characteristic matched signal
which are coupled to a receiving channel are combined
in order for signal cancellation; thus, in the embodiments,
the channel characteristic matching control is implement-
ed in a digital domain to enable the signals which share
a same source and are transmitted on different paths to
cancel out each other to achieve the aim of eliminating
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signal leakage, i.e., signal interference. Compared with
the analog domain signal cancellation technology, the
disclosure has a finer control and a good cancellation
effect, and is particularly suitable for the signal cancella-
tion of broadband.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 is a diagram showing an implementing flow of
a signal cancellation method for a wireless commu-
nication system provided by an embodiment of the
disclosure;

Fig. 2 is a diagram showing a composition structure
of a signal cancellation device for a wireless com-
munication system provided by an embodiment of
the disclosure;

Fig. 3 is a diagram showing a first composition struc-
ture of a digital domain channel characteristic match-
er shown in Fig. 2;

Fig. 4 is a diagram showing a second composition
structure of a digital domain channel characteristic
matcher shown in Fig. 2;

Fig. 5is adiagram showing a third composition struc-
ture of a digital domain channel characteristic match-
er shown in Fig. 2;

Fig. 6 is a diagram showing a composition structure
of a signal cancellation device provided by a first
embodiment of the disclosure;

Fig. 7 is a diagram showing a composition structure
of a signal cancellation device provided by a second
embodiment of the disclosure;

Fig. 8 is a diagram showing a composition structure
of a signal cancellation device provided by a third
embodiment of the disclosure;

Fig. 9 is a diagram showing a composition structure
of a digital control carrier cancellation device provid-
ed by a fourth embodiment of the disclosure;

Fig. 10is a diagram showing a composition structure
of a digital control self-blocking cancellation device
provided by a fifth embodiment of the disclosure; and

Fig. 11is a diagram showing a composition structure
of a digital control self-interference cancellation de-
vice provided by a sixth embodiment of the disclo-
sure.
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DETAILED DESCRIPTION

[0020] The preferred embodiments of the disclosure
are described below with reference to the drawings, and
it should be understood that the preferred embodiments
herein are intended to describe and explain the technical
solution of the disclosure instead of limiting the protection
scope of the disclosure.

[0021] Fig. 1 is a diagram showing an implementing
flow of a signal cancellation method for a wireless com-
munication system provided by an embodiment of the
disclosure. As shown in Fig. 1, the method includes:
Step S11: A transmitted signal is split to obtain a main
channel signal transmitted on a main channel and an
auxiliary channel signal transmitted on an auxiliary chan-
nel.

[0022] Here, the main channel and the auxiliary chan-
nel are linear channels and include but are not limited to
an amplifying unit, an attenuation unit, a filtering unit, a
frequency-variable unit, an Analog to Digital Converter
(ADC), a Digital to Analog Converter (DAC), a power am-
plifying unit and other linear units.

[0023] Step S12: The main channel signal and the aux-
iliary channel signal are subjected to digital domain chan-
nel characteristic matching processing respectively to
obtain a main channel characteristic matched signal and
an auxiliary channel characteristic matched signal.
[0024] Here, the step that the main channel signal and
the auxiliary channel signal are subjected to digital do-
main channel characteristic matching processing re-
spectively to obtain a main channel characteristic
matched signal and an auxiliary channel characteristic
matched signal may include:

the main channel signal transmitted on the main
channel is subjected to digital domain fixed delay
processing to obtain the main channel characteristic
matched signal;

the auxiliary channel signal transmitted on the aux-
iliary channelis subjected to digital domain matching
filtering processing to obtain the auxiliary channel
characteristic matched signal; or, the auxiliary chan-
nel signal transmitted on the auxiliary channel is sub-
jected todigital domain phase adjustment, amplitude
adjustment and delay adjustment to obtain the aux-
iliary channel characteristic matched signal; or, the
auxiliary channel signal transmitted on the auxiliary
channel is subjected to digital domain band splitting
to obtain multiple auxiliary channel sub-signals,
then, each auxiliary channel input sub-signal is sub-
jected to matching filtering processing or subjected
to phase adjustment, amplitude adjustment and de-
lay adjustment to obtain multiple auxiliary channel
characteristic matched sub-signals; and the multiple
auxiliary channel characteristic matched sub-signals
are combined to obtain the auxiliary channel char-
acteristic matched signal.
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[0025] Step S13: The main channel characteristic
matched signal and the auxiliary channel characteristic
matched signal which are coupled to a receiving channel
are combined in order for signal cancellation.

[0026] After Step S13, the method may further include:

the obtained output signal is detected;

whenthe output signalis detected, the carrier energy
value of the output signal is compared with an energy
threshold;

when it is determined that the carrier energy value
of the output signal is larger than the energy thresh-
old, the channel characteristics of the main channel
and the auxiliary channel are adjusted according to
the carrier energy value of the output signal to enable
the signal transmitted on the main channel and the
signal transmitted on the auxiliary channel to cancel
out each other; and

when it is determined that the carrier energy value
of the output signal is smaller than or equal to the
energy threshold, the channel characteristics of the
main channel and the auxiliary channel are main-
tained.

[0027] Fig.2is adiagram showingacomposition struc-
ture of a signal cancellation device for a wireless com-
munication system provided by an embodiment of the
disclosure. As shown in Fig. 2, the device includes a split-
ting module 101, a main channel 102, an auxiliary chan-
nel 103, a digital domain channel characteristic matcher
104 and a cancellation module 105.

[0028] Here, the splitting module 101 is configured to
split a transmitted signal to obtain a main channel signal
transmitted on the main channel 102 and an auxiliary
channel signal transmitted on the auxiliary channel 103.
That is to say, the splitting module 101 splits the input
transmitted signal into two-channel signals which are
transmitted to the main channel and the auxiliary channel
respectively; and the splitting module may be anin-phase
splitter, an anti-phase splitter, a 3dB bridge, an unequal
splitter, a multi-channel splitter, a coupler and the like
according to the actual requirement.

[0029] Here, the main channel 102 and the auxiliary
channel 103 may be in a pure digital mode, an analog
and digital combined mode or a pure analog mode ac-
cording to the actual condition. The main channel 102
and the auxiliary channel 103 may include but are not
limited to an amplifying unit, an attenuation unit, a filtering
unit, a frequency-variable unit,an ADC ora DAC, apower
amplifying unit and other linear units. When a link index
is allocated in the implementation process, the link gain
difference, phase difference and propagation delay dif-
ference between the main channel and the auxiliary
channel should be matched within the adjustment range
of the digital domain channel characteristic matcher 104.
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[0030] To ensureagood cancellation result, if the main
channel 102 and the auxiliary channel 103 have a fre-
quency-variable unit, it is required that a frequency-var-
iable clock or a local oscillator of the cancelation device
must be directly from a same source. Being directly from
a same source means that they are output from a same
oscillation source instead oflocking one reference source
which is an indirect way, namely, they are input from a
same oscillation source, and then subjected to splitting,
channel transmission and some necessary linear trans-
formation to serve as the clocks or the local oscillators
of the main and the auxiliary channels.

[0031] To ensure a good cancellation effect, the sam-
pling clocks of A/D or D/A of the main channel 102 and
the auxiliary channel 103 must be directly from a same
source instead of locking a reference source which is an
indirect way, namely, they are input from a same oscil-
lating source and then subjected to splitting, channel
transmission and some necessary linear transformation
to server as the clocks or local oscillators of the main and
the auxiliary channels. In terms of need of the A/D and
D/A, the sampling clocks are selected with low bottom
noise and high saturation power as a principle.

[0032] To ensure a good cancellation effect, it is re-
quired that the amplitude-frequency characteristics and
the group delay characteristics of the auxiliary channel
103 should be as flat as possible in a target cancellation
band; moreover, the requirement on the energy of the
spurious and nonlinear products and noise generated by
the auxiliary channel 103 falling from the input end of the
cancellation module 105 into a cancellation band is as
follows: the energy spectrum density of the spurious and
nonlinear products and the noise is smaller than or equal
to the difference obtained by subtracting 10 and a target
cancellation amount (dB) from the energy spectrum den-
sity of a sampling signal. Preferably, to ensure a good
cancellation effect, for the auxiliary channel 103, if a split-
ting point has a frequency component which is much
higher than a target band, such measures as filtering
must be adopted to suppress these irrelevant frequency
components to ensure that the auxiliary channel 103 is
in a good status.

[0033] Here, the digital domain channel characteristic
matcher 104 adjusts the amplitude, phase, delay and oth-
er parameters of the main channel and/or the auxiliary
channel in the digital domain so that the signals of the
two channels have the same amplitude and delay and
opposite phase at a combination point of the cancellation
module105. The digital domain channel characteristic
matcher 104 includes a digital domain channel charac-
teristic matching executing module 104-1 and a channel
characteristic calculation control module 104-2, wherein
the digital domain channel characteristic matching exe-
cuting module 104-1 is configured to perform digital do-
main channel characteristic matching processing on the
main channel signal and the auxiliary channel signal to
obtain a main channel characteristic matched signal and
an auxiliary channel characteristic matched signal. The
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digital domain channel characteristic matching executing
module 104-1 performs channel characteristic matching
calculation according to the data and instruction given
by the channel characteristic calculation control module
104-2, and executes channel characteristic matching in
the digital domain to enable the main channel and the
auxiliary channel to match with each other, so that the
signals transmitted on the main channel and the auxiliary
channel cancel out each other at the combination point
of the cancellation module 105.

[0034] The channel characteristic calculation control
module 104-2 is configured to detect an output signal
obtained by the combination; when the output signal is
detected, the carrier energy value of the output signal is
compared with an energy threshold; if the carrier energy
value of the output signal is larger than the energy thresh-
old, the channel characteristics of the main channel and
the auxiliary channel are adjusted according to the carrier
energy value of the output signal so that the signals trans-
mitted on the main channel and the auxiliary channel
cancel out each other; otherwise, the channel character-
istics of the main channel and the auxiliary channel are
maintained.

[0035] The channel characteristic calculation control
module 104-2 includes a first detector, a first comparator,
a first adjustor and a first maintainer, wherein

the first detector is configured to detect the output signal
obtained by the combination;

the first comparator is configured to, when the output
signal is detected, compare the carrier energy value of
the output signal with the energy threshold;

the first adjustor is configured to, when it is determined
that the carrier energy value of the output signal is larger
than the energy threshold, adjust the channel character-
istics of the main channel and the auxiliary channel ac-
cording to the carrier energy value of the output signal
to enable the signals transmitted on the main channel
and the auxiliary channel to cancel out each other; and
the first maintainer is configured to, when itis determined
thatthe carrier energy value of the output signal is smaller
than or equal to the energy threshold, maintain the chan-
nel characteristics of the main channel and the auxiliary
channel.

[0036] Thatisto say, the channel characteristic match-
ing calculation control module 104-2 calculates the chan-
nel characteristics accurately, processes them and
sends an instruction and data to the digital domain chan-
nel characteristic matching executing module 104-1 for
execution to enable the channel characteristics of the
main channel and the auxiliary channel to match with one
another, so thatthe signals transmitted on the main chan-
nel and the auxiliary channel cancel out each other at
the combination point of the cancellation module 105.
The matching of channel characteristics of the main
channel and the auxiliary channel refers to that the sig-
nals transmitted on the main channel and the auxiliary
channel have the same amplitude and delay and oppo-
site phase at the combination point of the cancellation
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module 105.

[0037] Here,the cancellation module 105 is configured
to combine the main channel characteristic matched sig-
nal and the auxiliary channel characteristic matched sig-
nal which are coupled to a receiving channel in order for
signal cancellation. The cancellation module 105 is ba-
sically characterized by having two input ports, one out-
put port and an internal combination end point which is
called a combination point for short. The combination
point is an intersection point where the internal signals
of three ports of the cancellation module are transmitted
and interconnected. The cancellation module 105 can be
implemented by a combiner/a splitter, a coupler, a bridge
and other emulators, or implemented by a summer, a
subtracter and other devices in the digital domain. The
level and the like of the input end of the cancellation mod-
ule are determined by a specific device during the link
allocation.

[0038] Thatis to say, the transmitted signal is split into
two signals by the splitting module 101, one signal is
transmitted by the main channel 102 and the other signal
is transmitted by the auxiliary channel 103, and the main
and the auxiliary channels have own channel character-
istics. The channel characteristics are matched for the
signal of the main and/or the auxiliary channel by the
digital domain channel characteristic matcher 104 in a
digital domain, so that the main channel signal and the
auxiliary channel signal have same amplitude and delay,
opposite phase and the like at the combination point in
the cancellation module 105 and then cancel out each
other to achieve signal cancellation.

[0039] InFig. 2, the digital domain channel character-
istic matcher 104 consists of two parts, a digital domain
channel characteristic matching executing module 104-1
and a channel characteristic matching calculation control
module 104-2. It is necessary to reserve a plurality of
detection input interfaces and a system interaction inter-
face for the channel characteristic matching calculation
control module 104-2 and a control interface for the digital
domain channel characteristic matching executing mod-
ule 104-1. In the implementing process, the composition
of the digital domain channel characteristic matcher 104
is selected according to different conditions. The com-
position of the channel characteristic matching module
has but is not limited to the circumstances shown in Figs.
3tob.

[0040] Fig. 3 is a diagram showing a first composition
structure of the digital domain channel characteristic
matcher shown in Fig. 2. As shown in Fig. 3, the digital
domain channel characteristic matcher includes a digital
domain channel characteristic matching executing mod-
ule 104-1 and a channel characteristic calculation control
module 104-2, wherein the digital domain channel char-
acteristic matching executing module 104-1 includes a
fixed delayer 301 and a digital matching filter 302.
[0041] In Fig. 3, the digital domain channel character-
istic matcher utilizes the fixed delayer 301 as a main
channel characteristic matching execution module to
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perform digital domain fixed delay processing on the
main channel signal transmitted on the main channel to
obtain a main channel characteristic matched signal; and
the digital domain channel characteristic matcher utilizes
the digital matching filter 302 as an auxiliary channel
characteristic matching execution module to perform dig-
ital domain matching filtering on the auxiliary channel sig-
nal transmitted on the auxiliary channel to obtain an aux-
iliary channel characteristic matched signal. In such a
circumstance, the channel characteristic calculation con-
trolmodule 104-1 calculates and updates the parameters
of the digital matching filter 302. The main channel mainly
functions to bear normal communication flow, so that the
digital matching filter 302 is usually placed on the auxiliary
channel in order not to affect the phase characteristics
of the main channel. The ways for calculating and updat-
ing the parameters of the digital matching filter 302 by
the channel characteristic calculation control module
104-1 have but are not limited to a pre-stored offline pa-
rameter control way, a periodic channel characteristic
monitoring and estimating way, a cancellation effect ze-
ro-forcing control way and the like.

[0042] Fig. 4 is a diagram showing a second compo-
sition structure of the digital domain channel character-
istic matcher shown in Fig. 2. As shown in Fig. 4, the
digital domain channel characteristic matcher includes a
digital domain channel characteristic matching executing
module 104-1 and a channel characteristic calculation
control module 104-2, wherein the digital domain channel
characteristic matching executing module 104-1 includes
afixed delayer 301 and a phase amplitude delay adjustor
400; and the phase amplitude delay adjustor 400 in-
cludes a phase shifter 401, an amplitude adjustor 402
and a delay adjustor 403.

[0043] In Fig. 4, the digital domain channel character-
istic matcher utilizes the phase amplitude delay adjustor
400 to achieve the aim of matching channel characteris-
tics. The phase shifter 401, the amplitude adjustor 402
and the delay adjustor 403 can be placed in any position
onthe main or the auxiliary channel as required, or placed
centrally or separately as required. The phase shifter 401
is placed on the main channel or the auxiliary channel
and is generally placed on the auxiliary channel. The am-
plitude adjustor 402 is placed on the main channel or the
auxiliary channel and is generally placed on the auxiliary
channel. The delay adjustor 403 is placed on one of the
main channel and the auxiliary channel, and is generally
placed on the auxiliary channel; the delay adjustor 403
can be adjusted only in a lag direction, therefore, if the
main channel has a shorter channel delay than the aux-
iliary channel and the delay adjustor 403 is on the auxil-
iary channel, the main channel must be provided with a
fixed delayer 301 additionally, and the delay value is larg-
er than the delay difference between the main signal and
the auxiliary signal. That is to say, the step that the main
channel signal and the auxiliary channel signal are sub-
jected to digital domain channel characteristic matching
processing respectively includes fixed delay processing,
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phase adjustment, amplitude adjustment and delay ad-
justment, wherein the fixed delay processing is finished
on the main channel, and the phase adjustment or the
amplitude adjustment or the delay adjustment is finished
on one of the main channel and the auxiliary channel.
[0044] Fig. 4 shows a preferred structure of the digital
domain channel characteristic matcher; namely, a fixed
delayer 301 is arranged on a main channel to perform
digital domain fixed delay processing on a main channel
signal transmitted on the main channel to obtain a main
channel characteristic matched signal; and a phase shift-
er 401, an amplitude adjustor 402 and a delay adjustor
403 are arranged on the auxiliary channel to perform dig-
ital domain phase adjustment, amplitude adjustment and
delay adjustment on an auxiliary channel signal trans-
mitted on the auxiliary channel to obtain an auxiliary
channel characteristic matched signal.

[0045] Fig. 5 is a diagram showing a third composition
structure of the digital domain channel characteristic
matcher shown in Fig. 2. As shown in Fig. 5, the digital
domain channel characteristic matcher includes a digital
domain channel characteristic matching executing mod-
ule 104-1 and a channel characteristic calculation control
module 104-2.

[0046] The digital domain channel characteristic
matcher shown in Fig. 5 is characterized in that a fre-
quency band needing characteristic matching is finely
divided into several sub-bands based on Figs. 3 and 4,
and each sub-band is subjected to channel characteristic
matching. The granularity of finely dividing a frequency
spectrum can be selected intermediately according to a
system requirement and a resource requirement. As
shown in Fig. 5, a fixed delayer on the main channel is
utilized to perform digital domain fixed delay processing
on amain channel signal transmitted on the main channel
to obtain a main channel characteristic matched signal;
firstly, multiple band-pass filters 501 are utilized, i.e., B1
to Bn, to perform digital domain band division on an aux-
iliary channel signal transmitted on the auxiliary channel
to obtain multiple auxiliary channel sub-signals; second-
ly, adigital matchingfilter 302 is utilized to perform match-
ing filtering processing on each auxiliary channel input
sub-signal, or, a phase amplitude delay adjustor 400 is
utilized to carry out phase adjustment, amplitude adjust-
ment and delay adjustment to obtain multiple auxiliary
channel characteristic matched sub-signals; and finally,
a combiner 502 is utilized to combine the multiple auxil-
iary channel characteristic matched sub-signals to obtain
an auxiliary channel characteristic matched signal.
[0047] Inthe specificimplementing process, the digital
domain channel characteristic matcher can be in various
positions in the signal cancellation device according to
the actual condition, which are not limited to the circum-
stances in Figs. 6 to 8.

[0048] Fig.6is adiagram showing a composition struc-
ture of a signal cancellation device provided by a first
embodiment of the disclosure. As shown in Fig. 6, an
input part for a transmitted signal, a splitting module 101,
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a digital domain channel characteristic matcher 104, a
main channel’s digital part and an auxiliary channel’s dig-
ital part are in a digital domain; and a main channel’s
analog part, an auxiliary channel's analog partand a can-
cellation module 105 are in an analog domain.

[0049] Fig.7is adiagram showingacomposition struc-
ture of a signal cancellation device provided by a second
embodiment of the disclosure. As shown in Fig. 7, a main
channel’s digital part, an auxiliary channel’s digital part,
a digital domain channel characteristic matcher 104, a
cancellation module 105 and a signal output part are in
a digital domain; and a classification module 101, a main
channel’s analog part and an auxiliary channel’s analog
part are in an analog domain.

[0050] Fig.8is adiagram showingacomposition struc-
ture of a signal cancellation device in a third embodiment
ofthe disclosure. As shown in Fig. 8, only a digital domain
channel characteristic matcher 104 is in a digital domain;
and a splitting module 101, main channel’s analog parts
1 and 2, auxiliary channel’s analog parts 1 and 2, a can-
cellation module 105 and a delayer 801 are in an analog
domain. In such a circumstance, a digital domain channel
characteristic matching module 104-1 is placed on an
auxiliary channel to carry out phase compensation, am-
plitude compensation, delay compensation and the like.
The auxiliary channel has a relatively large transmission
delay in such a circumstance, so that it is necessary to
add the delayer 801 on the path of the main channel in
order that the transmission delay of the main channel is
slightly larger than that of the auxiliary channel.

[0051] Ina Digital Pre-Distortion (DPD) feedback loop,
in a traditional way, a carrier signal and a non-linear com-
ponent are fed back together; and because the carrier
signalis high in energy and an ADC is limited in a dynamic
range, the fed-back ADC cannot provide a dynamicrange
meeting the requirements to distinguish the low-energy
non-linear residual component if the DPD improvement
requirement is high. Therefore, the dynamic condition of
the feed-back loop can be improved by carrier cancella-
tion. Fig. 9 is a diagram showing a composition structure
of a digital control carrier cancellation device in a fourth
embodiment. As shown in Fig. 9, on a DPD downlink
transmission channel, a splitting point for carrier cancel-
lation between the main channel and the auxiliary chan-
nel can exist between a downlink source signal and a
DPD module input, wherein the downlink source signal
is a signal obtained by performing channel processing,
Digital Up Conversion (DUC) and Crest Factor Ratio
(CFR) on an 1Q baseband signal. The main channel sig-
nal through the splitting point passes through a DPD 901,
a fixed delayer 301, a DAC 902, a main transmitting TX
analog channel part 903 (main TX channel) and a power
amplifier 904, and then passes through a coupler 905;
the main energy of the coupler 905 is output to a duplex
antenna feeder system 9063; and the sampled energy
of the coupler 905 enters a cancellation module 105. An
auxiliary channel signal from the splitting pointis input to
the cancellation module 105 through a digital matching
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filter 302 or a phase amplitude delay adjustor 400, a DAC
907, and an auxiliary transmitting TX analog channel part
908 (auxiliary TX channel). The signal output from the
cancellation module 105 enters an ADC 910 and a de-
tector 911 through an analog feedback channel, and is
then outputto a channel characteristic calculation control
module 104-2, so that the channel characteristic calcu-
lation control module 104-2 controls the parameters of
the digital matching filter 302 or the phase amplitude de-
lay adjustor 400 according to the output signal to enable
the carrier energy of a receiving channel to be cancelled
effectively.

[0052] To achieve a good cancellation effect, the main
TX channel 903 and the auxiliary TX channel 908 must
share a local oscillator, wherein the auxiliary TX channel
requires a high linearity; and during link allocation, the
intermodulation component generated by the channel is
required to be 10dB lower than the DPD-improved non-
linear component transmitted by the channel.

[0053] Inthe implementing process of the embodiment
of the disclosure, the channel characteristics of the main
channel and the auxiliary channel can be evaluated by
a software algorithm in combination with a hardware sys-
tem and then matched accurately; and the flow of match-
ing the software algorithm with the hardware system is
as follows:

Step 010: The auxiliary channel signal is shut off,
the main channel runs normally, and the channel
characteristics between the splitting point and the
ADC input are measured by a training sequence to
obtain a first transmission function HM(f).

Step 020: The main channel signal is shut off, the
auxiliary channel runs normally, and the channel
characteristics between the splitting point and the
ADC input are measured by a training sequence to
obtain a second transmission function Hs(f).

Step 030: A compensation function A
H(f)=-(HM(f)/Hs(f)) is calculated according to the first
transmission function HM(f) and the second trans-
mission function Hs(f).

Step 040: The parameters of the matching filter or
the parameters of the phase amplitude delay adjus-
tor 400 are adjusted according to the compensation
function to obtain an initial adjustment result.

Step 050: Both the main channel and the auxiliary
channel are turned on.

Step 060: The carrierenergy of the feedback channel
is detected periodically by a system. Specifically, an
output signal obtained after combination is detected
periodically by the system; and when the output sig-
nal is detected, the energy value of the output signal
is acquired.
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Step 070: Whether the carrier energy is below a tar-
get threshold level, i.e., an energy threshold, is
judged. Specifically, the carrier energy value of the
output signal is compared with the energy threshold;
ifthe carrier energy value of the output signal is larger
than the energy threshold, Step 090 is executed; oth-
erwise, Step 080 is executed.

Step 080: If the carrier energy value is below the
target level, the adjustment is stopped, namely, the
channel characteristics of the main channel and the
auxiliary channel are maintained, and Step 060 is
executed.

Step 090: Zero-forcing optimizing and debugging are
carried out according to the carrier energy of the
feedback channel, namely, the channel characteris-
tics of the main channel and the auxiliary channel
are adjusted according to the carrier energy value
of the output signal to enable the signal transmitted
on the main channel and the signal transmitted on
the auxiliary channel to cancel out each other; and
then Step 060 is executed.

[0054] Ina GSM900 multi-carrier base station system,
carrier cancellation is carried out in the way shown in the
fourth embodiment of the disclosure; a digital domain
channel characteristic matcher carries out matching con-
trol with each carrier (200KHz) as a unit, and carries out
closed-loop control by a zero-forcing algorithm to im-
prove the carrier cancellation by over 50dB, wherein the
GSM900 multi-carrier, i.e., four carriers, are allocated in
the band of 25MHz.

[0055] Fig. 10 is a diagram showing a composition
structure of a digital control self-blocking cancellation de-
vice provided by a fifth embodiment of the disclosure. As
shown in Fig. 10, a FDD duplex receiver suppresses a
TX carrier signal of a downlink channel to be below the
level meeting the Automatic Gain Control (AGC) point of
a receiving channel by a receiving filter of a passive du-
plexer without affecting the receiver, wherein the level of
the AGC control pointis located at the input end of a Low
Noise Amplifier (LAN) of the receiver. In the fifth embod-
iment of the disclosure, the downlink carrier signal leaked
by the duplexer is suppressed at the input end of the
receiver by a digital control cancellation technology,
which can share the suppression of a passive filter ef-
fectively.

[0056] Similar to the fourth embodiment of the disclo-
sure, a signal cancellation point is placed only at the input
end of the receiver. The splitting point for a main signal
and an auxiliary channel can exist between a downlink
source signal and the DPD1001 input. The main channel
signal enters the duplexer 1005 from the splitting point
through the DPD1001, the fixed delayer 301, the
DAC1002, the main TX channel 1003 and then the PA
1004; the main energy of the duplexer 1005 is radiated
out through an antenna system 1006 and some energy
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is leaked to the input end of the receiver to enter the
cancellation module 105; and a coupler can be adopted
only if the performance of the receiver is not affected.
[0057] The auxiliary channel signal enters the cancel-
lation module 105 from the splitting point through the dig-
ital matching filter 302 or the phase amplitude delay ad-
justor 400, the DAC 1007, the auxiliary TX channel 1008,
and then a filter 1009, wherein the pass band of the filter
1009 is a TX band, and the stop band is an RX band.
[0058] To obtain a good cancellation effect, the main
TX channel 1008 and the auxiliary TX channel 1009 must
share a local oscillator; the energy of nonlinear compo-
nent and noise of the auxiliary TX channel 1008 in the
RX band must be suppressed below the background
noise, which is achieved by reasonable link budget and
the suppression of the filter, wherein the cancellation
point is taken as a reference surface when it is sup-
pressed to the background noise.

[0059] During the implementation of the fifth embodi-
ment of the disclosure, the characteristics of the main
and the auxiliary channels can be evaluated by a software
algorithm in combination with a hardware system, and
then matched accurately, wherein the flow of the software
algorithm is the same as the implementation flow of the
feedback channel in the fourth embodiment of the dis-
closure, thereby needing no further description.

[0060] Fig. 11 is a diagram showing a composition
structure of a digital control self-interference cancellation
device provided by a sixth embodiment of the disclosure.
As shownin Fig. 11, the device is an FDD duplex receiver
self-interference cancellation device and functions to
cancel out a spurious signal which is leaked from a down-
link channel to a receiving band of a receiving channel.
A spurious signal within the receiving band of a PA output
end includes a non-linear component and a bottom noise
generated by a downlink channel within the receiving
band; and after the spuriousness of the receiving band
is suppressed by a duplexer TX filter, some remained
spuriousness is leaked to the receiving channel and can-
not be suppressed by a filtering way within the receiving
channel since they share one band with a received signal
of the receiving channel. In the traditional way, it is en-
sured that the leakage of the spuriousness of the down-
link channel does not affect the operation of the receiver
by the sufficiently high suppression of the TX filter of the
FDD duplexer.

[0061] The device provided by the sixth embodiment
of the disclosure suppresses some spuriousness by sig-
nal cancellation to share the suppression of the duplexer
TX filter. According to the description of the structure of
the signal cancellation device, the input signal of the can-
cellation device is the spurious signal of the PA output
within the receiving band, and the sampling coupler of
the PA output end serves as the splitting point for the
main channel and the auxiliary channel of the cancella-
tion module 105.

[0062] The main channel signal, after being subjected
to filtering suppression of the TX filter of the FDD duplex-
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er, reaches an antenna port of a device; some energy is
radiated out through the antenna port to form air interface
spuriousness, and some energy enters an RXfilter of the
duplexer, and the spuriousness of the main channel
passes through the RX filter without being suppressed;
and the spurious signal enters an RX receiver after pass-
ing through the RX filter. The spurious signal reaches the
cancellation module 105 of the digital domain along the
RX receiver. During this process, it passes through an
LNA, an RX radio-frequency filter, a frequency mixer, an
intermediate frequency filter, an electric control attenua-
tor, an intermediate frequency amplifier,an ADC and oth-
er links of the receiver.

[0063] The auxiliary channel signal acquires some in-
put signals from a sampling coupler at the output end of
a power amplifier, and the downlink carrier signal in the
coupled and sampled signals is suppressed through a
carrier suppressing module and a filter for the spurious-
ness in the RX band, in order to ensure that there is
enough dynamic bandwidths on the auxiliary channel for
the spurious signals in the RX band. The auxiliary chan-
nel signal subjected to carrier suppression enters the dig-
ital domain through the LNA, the frequency mixer, the
intermediate filter, the electric attenuator, the intermedi-
ate amplifier, the ADC and other links.

[0064] The signal passes through the digital matching
filter 302 or the phase amplitude delay adjustor 400 in
the digital domain to enter the cancellation module 105;
and the cancellation module 105 cancels out the two-
channel input signals to output them to other parts of the
RX channel, i.e., other parts of the receiver channel.
[0065] The channel characteristic calculation control
module 104-2 in the sixth embodiment of the disclosure
evaluates the difference between the main channel and
the auxiliary channel by reading the signals output from
the main channel ADC and the auxiliary channel ADC
synchronously and performing correlation calculation,
balancing calculation and the like on the two-channel sig-
nals, and gives the parameters matching the filter or the
phase amplitude delay adjustor 400 according to the
evaluation to cancel out the spurious signals of the main
and auxiliary channels of the PA and the sampling cou-
pler in the RX band, eliminate the self-interference leak-
age ofthe receiving channel and ensure that the received
signal input from the antenna port is not interfered.
[0066] The following items need to be considered dur-
ing the implementation of the embodiments of the disclo-
sure:

1: The attenuation of the spuriousness in the RX
band cannot be too large before a first-stage ampli-
fier of the auxiliary channel. It is ensured that the
spectrum density of the attenuated spuriousness in
the RX band is XdB larger than the thermal noise
spectrum density of the first-stage amplifier of the
auxiliary channel and the whole link of the amplifier
equivalent to the input port of the amplifier. The for-
mula of X is: X= ¢ +10 where, ( is a target improve-
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mentamountofthe self-interference cancellation de-
vice and has a unit of dB. For example, when the
target self-interference cancellation amountis 40dB,
X=50dB. Provided that the noise coefficient of the
auxiliary channel equivalent to the first-stage ampli-
fier is 5dB, and the thermal bottom noise spectrum
density is -109dBm/MHz at the temperature of 25
degree centigrade, it is required that the spectrum
density of the attenuated spuriousness in the RX
band should not be larger than -59dBm/MHz; and
provided that the spectrum density of the spurious-
ness of the PA output end in the RX band is
-30dBm/MHz, the attenuation from the PA output
port to the first amplifier RX cannot be larger than
29dB.

2. The suppression amount of the carrier suppress-
ing filter of the auxiliary channel meets the require-
ment of sufficient suppression on the carrier signal
energy, and ensures that the spectrum density of the
non-linear component generated by the carrier sig-
nal energy on the auxiliary channel is over 10dB low-
er than the thermal bottom noise spectrum density.

3. The main channel and the auxiliary channel must
share a local oscillator during the frequency mixing
to obtain a good cancellation effect.

4. To parse the auxiliary channel signal effectively,
itis required that the thermal bottom noise spectrum
density level input from the auxiliary channel to the
ADC should be over 10dB higher than the own bot-
tom noise of the ADC.

[0067] To sum up, the embodiments of the disclosure
have the following technical effects: signals which share
asame source and are transmitted on different paths can
be cancelled at a target point to eliminate the leakage of
signals, i.e., signal interference.

[0068] In the embodiments of the disclosure, all the
splitting module, the digital domain channel characteris-
tic matching executing module, the cancellation module
and the channel characteristic calculation control module
in the signal cancellation device for the wireless commu-
nication system, the fixed delayer, the digital matching
filter, the phase amplitude delay adjustor and the com-
biner in the digital domain channel characteristic match-
ing executing module, and the first detector, the first com-
parator, the first adjustor and the first maintainer in the
channel characteristic calculation control module can be
implemented by the processor of the wireless communi-
cation system or by a specific logic circuit. For example,
in the actual application, they can be implemented by a
Central Processing Unit (CPU), a Micro Processor Unit
(MPU), a Digital Signal Processor (DSP) or a Field Pro-
grammable Gate Array (FPGA).

[0069] The above are only the preferred embodiments
of the disclosure, and are not intended to limit the scope
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of protection of the claims of the disclosure.
INDUSTRIAL APPLICABILITY

[0070] Inthe embodiments, firstly, a transmitted signal
is split to obtain a main channel signal transmitted on a
main channel and an auxiliary channel signal transmitted
on an auxiliary channel; secondly, the main channel sig-
nal and the auxiliary channel signal are subjected to dig-
ital domain channel characteristic matching processing
respectively to obtain a main channel characteristic
matched signal and an auxiliary channel characteristic
matched signal; and finally, the main channel character-
istic matched signal and the auxiliary channel character-
istic matched signal which are coupled to a receiving
channel are combined in order for signal cancellation;
thus, in the embodiments, the channel characteristic
matching control is implemented in a digital domain to
enable the signals which share a same source and are
transmitted in different paths to cancel out each other
and eliminate signal leakage. Compared with an analog
domain signal cancellation technology, the control is finer
and the cancellation effect is good, so that the disclosure
is particularly suitable for the signal cancellation of a
broadband.

Claims

1. A signal cancellation method for a wireless commu-
nication system, carried out by a transmitter, the
method comprises:

splitting (S11) a signal to obtain a main channel
signal transmitted on a main channel and an
auxiliary channel signal transmitted on an aux-
iliary channel,

performing (S12) digital domain channel char-
acteristic matching processing on the main
channel signal and the auxiliary channel signal
respectively to obtain a main channel character-
istic matched signal and an auxiliary channel
characteristic matched signal, wherein channel
characteristics of the main channel and the aux-
iliary channel are calculated, and the digital do-
main channel characteristic matching is execut-
ed according to the channel characteristics of
the main channel and the auxiliary channel,
wherein the digital domain channel characteris-
tic matching processing adjusts the amplitude,
phase and delay parameters of the main chan-
nel and the auxiliary channel so that the main
channel signal and the auxiliary channel signal
have a same amplitude and a same delay and
opposite phases; and

combining (S13) the main channel characteristic
matched signal and the auxiliary channel char-
acteristic matched signal and inputting the com-
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bined signal into a channel characteristic calcu-
lation control module for controlling the match-
ing processing of the main channel signal and
the auxiliary channel signal to carry out signal
cancellation,

the method being characterized in that:

the main channel and the auxiliary channel
share a local oscillator, and

a spectrum density of a non-linear compo-
nent generated on the auxiliary channel by
a carrier signal energy filtered by a carrier
suppression filter is over 10dB lower than a
thermal bottom noise spectrum density.

The method according to claim 1, wherein the step
of performing digital domain channel characteristic
matching processing on the main channel signal and
the auxiliary channel signal respectively to obtain a
main channel characteristic matched signal and an
auxiliary channel characteristic matched signal com-
prises:

performing digital domain fixed delay process-
ing on the main channel signal transmitted on
the main channel to obtain the main channel
characteristic matched signal; and

performing digital domain matching filtering
processing on the auxiliary channel signal trans-
mitted on the auxiliary channel to obtain the aux-
iliary channel characteristic matched signal.

The method according to claim 1, wherein the step
of performing digital domain channel characteristic
matching processing on the main channel signal and
the auxiliary channel signal respectively to obtain a
main channel characteristic matched signal and an
auxiliary channel characteristic matched signal com-
prises:

performing digital domain fixed delay process-
ing on the main channel signal transmitted on
the main channel to obtain the main channel
characteristic matched signal; and

performing digital domain phase adjustment,
amplitude adjustment and delay adjustment on
the auxiliary channel signal transmitted on the
auxiliary channel to obtain the auxiliary channel
characteristic matched signal.

The method according to claim 1, wherein the step
of performing digital domain channel characteristic
matching processing on the main channel signal and
the auxiliary channel signal respectively to obtain a
main channel characteristic matched signal and an
auxiliary channel characteristic matched signal com-
prises:
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performing digital domain fixed delay process-
ing on the main channel signal transmitted on
the main channel to obtain the main channel
characteristic matched signal; and

performing digital domain band splitting on the
auxiliary channel signal transmitted on the aux-
iliary channel to obtain multiple auxiliary channel
sub-signals;

performing matching filtering processing, or per-
forming phase adjustment, amplitude adjust-
ment and delay adjustment on each auxiliary
channel sub-signal to obtain multiple auxiliary
channel characteristic matched sub-signals;
and

combining the multiple auxiliary channel char-
acteristic matched sub-signals to obtain the aux-
iliary channel characteristic matched signal.

The method according to any one of claims 2 to 4,
after the combination, the method further compris-

ing:

detecting an output signal obtained by the com-
bination;

when the output signal is detected, comparing
a carrier energy value of the output signal with
an energy threshold;

when the carrier energy value of the output sig-
nal is determined to be larger than the energy
threshold, adjusting the channel characteristics
of the main channel and the auxiliary channel
according to the carrier energy value of the out-
put signal to enable the signal transmitted on
the main channel and the signal transmitted on
the auxiliary channel to cancel out each other;
and

when the carrier energy value of the output sig-
nal is determined to be smaller than or equal to
the energy threshold, maintaining the channel
characteristics of the main channel and the aux-
iliary channel.

A signal cancellation device for a wireless commu-
nication system, used in a transmitter, the device
comprises a splitting module (101), a digital domain
channel characteristic matching executing module
(104-1), and a cancellation module (105), wherein
the splitting module (101) is configured to split a sig-
nal to obtain a main channel signal transmitted on a
main channel and an auxiliary channel signal trans-
mitted on an auxiliary channel,

the digital domain channel characteristic matching
executing module (104-1) is configured to perform
digital domain channel characteristic matching
processing on the main channel signal and the aux-
iliary channel signal respectively to obtain a main
channel characteristic matched signal and an auxil-
iary channel characteristic matched signal, wherein
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the digital domain channel characteristic matching
executing module (104-1) is configured to calculate
channel characteristics of the main channel and the
auxiliary channel and execute the digital domain
channel characteristic matching according to the
channel characteristics of the main channel and the
auxiliary channel, wherein the digital domain chan-
nel characteristic matching executing module
(104-1) is configured to adjust the amplitude, phase
and delay parameters of the main channel and the
auxiliary channel so that the main channel signal and
the auxiliary channel signal have a same amplitude
and a same delay and opposite phases; and

the cancellation module (105) is configured to com-
bine the main channel characteristic matched signal
and the auxiliary channel characteristic signal
wherein the combined signal is input to a channel
characteristic calculation control module (104-2)
configured to control the matching processing of the
main channel signal and the auxiliary channel signal
in the digital domain channel characteristic matching
executing module (104-1) to carry out signal cancel-
lation, the signal cancellation device being charac-
terized in that:

the main channel and the auxiliary channel
share a local oscillator, and

a spectrum density of a non-linear component
generated on the auxiliary channel by carrier sig-
nal energy filtered by a carrier suppression filter
is over 10dB lower than a thermal bottom noise
spectrum density.

The device according to claim 6, wherein the digital
domain channel characteristic matching executing
module comprises a fixed delayer and a digital
matching filter;

the fixed delayer is configured to perform digital do-
main fixed delay processing on the main channel
signal transmitted on the main channel to obtain the
main channel characteristic matched signal; and
the digital matching filter is configured to perform dig-
ital domain matching filtering processing on the aux-
iliary channel signal transmitted on the auxiliary
channel to obtain the auxiliary channel characteristic
matched signal.

The device according to claim 6, wherein the digital
domain channel characteristic matching executing
module comprises a fixed delayer and a phase am-
plitude delay adjuster, wherein

the fixed delayer is configured to perform digital do-
main fixed delay processing on the main channel
signal transmitted on the main channel to obtain the
main channel characteristic matched signal; and
the phase amplitude delay adjuster is configured to
perform digital domain phase adjustment, amplitude
adjustment and delay adjustment on the auxiliary
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channel signal transmitted on the auxiliary channel
to obtain the auxiliary channel characteristic
matched signal.

The device according to claim 6, wherein the digital
domain channel characteristic matching executing
module comprises a fixed delayer, multiple band-
pass filters, a digital matching filter or a phase am-
plitude delay adjuster, and a combiner;

the fixed delayer is configured to perform digital do-
main fixed delay processing on the main channel
signal transmitted on the main channel to obtain the
main channel characteristic matched signal;

the multiple band-pass filters are configured to per-
form digital domain band splitting on the auxiliary
channel signal transmitted on the auxiliary channel
to obtain multiple auxiliary channel sub-signals;

the digital matching filter is configured to perform
matching filtering processing on each auxiliary chan-
nel input sub-signal to obtain multiple auxiliary chan-
nel characteristic matched sub-signals;

the phase amplitude delay adjuster is configured to
perform phase adjustment, amplitude adjustment
and delay adjustment on the each auxiliary channel
input sub-signal to obtain multiple auxiliary channel
characteristic matched sub-signals; and

the combiner is configured to combine the multiple
auxiliary channel characteristic matched sub-signals
to obtain the auxiliary channel characteristic
matched signal.

The device according to any one of claims 7 to 9,
further comprising a channel characteristic calcula-
tion control module which comprises a first detector,
a first comparator, a first adjustor and a first main-
tainer, wherein

the first detector is configured to detect an output
signal obtained by combination;

the first comparator is configured to, when the output
signal is detected, compare a carrier energy value
of the output signal with an energy threshold;

the first adjustor is configured to, when the carrier
energy value of the output signal is determined to be
larger than the energy threshold, adjust the channel
characteristics of the main channel and the auxiliary
channel according to the carrier energy value of the
output signal to enable the signal transmitted on the
main channel and the signal transmitted on the aux-
iliary channel to cancel out each other; and

the first maintainer is configured to, when the carrier
energy value of the output signal is determined to be
smaller than or equal to the energy threshold, main-
tain the channel characteristics of the main channel
and the auxiliary channel.

(]

10

15

20

25

30

35

40

45

50

55

13

Patentanspriiche

Signalausléschungsverfahren fiir ein drahtloses
Kommunikationssystem, das von einem Sender
durchgeflihrt wird, wobei das Verfahren umfasst:

Aufspalten (S11) eines Signals, um ein Haupt-
kanalsignal, das auf einem Hauptkanal tbertra-
gen wird, und ein Hilfskanalsignal, das auf ei-
nem Hilfskanal Ubertragen wird, zu erhalten,
Durchfiihren (S12) einer Digitalbereich-Kanalei-
genschaftsangleichverarbeitung jeweils am
Hauptkanalsignal und am Hilfskanalsignal, um
ein Signal einer angeglichenen Hauptkanalei-
genschaft und ein Signal einer angeglichenen
Hilfskanaleigenschaft zu erhalten, worin Kanal-
eigenschaften des Hauptkanals und des Hilfs-
kanals berechnet werden, und der Digitalbe-
reich-Kanaleigenschaftsangleich gemafl den
Kanaleigenschaften des Hauptkanals und des
Hilfskanals durchgefiihrt wird, worin die Digital-
bereich-Kanaleigenschaftsangleichverarbei-
tung die Amplitude, die Phase und die Verzoge-
rungsparameter des Hauptkanals und des Hilfs-
kanals einstellt, so dass das Hauptkanalsignal
und das Hilfskanalsignal eine gleiche Amplitude
und eine gleiche Verzégerung und entgegenge-
setzte Phasen haben; und

Kombinieren (S13) des Signals der angegliche-
nen Hauptkanaleigenschaft und des Signals der
angeglichenen Hilfskanaleigenschaft und Ein-
geben des kombinierten Signals in ein Kanalei-
genschafts-Berechnungssteuerungsmodul zur
Steuerung der Angleichverarbeitung des Haupt-
kanalsignals und des Hilfskanalsignals, um die
Signalausléschung durchzufiihren, wobei das
Verfahren dadurch gekennzeichnet ist, dass:
der Hauptkanal und der Hilfskanal einen lokalen
Oszillator teilen, und eine Spektrumdichte einer
nicht-linearen Komponente, die am Hilfskanal
durch eine Tragersignalenergie erzeugt wird,
die von einem Tragerunterdriickungsfilter gefil-
tert wird, Uber 10 dB unter einer thermischen
Bodengerauschspektrumdichte betragt.

Verfahren nach Anspruch 1, worin der Schritt des
Durchfiihrens  der  Digitalbereich-Kanaleigen-
schaftsangleichverarbeitung jeweils am Hauptka-
nalsignal und am Hilfskanalsignal, um ein Signal ei-
ner angeglichenen Hauptkanaleigenschaft und ein
Signal einer angeglichenen Hilfskanaleigenschaft
zu erhalten, umfasst:

Durchfiihren von Digitalbereich-Festverzoge-
rungs-Verarbeitung am Hauptkanalsignal, das
auf dem Hauptkanal Ubertragen wird, um das
Signal der angeglichenen Hauptkanaleigen-
schaft zu erhalten; und
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Durchfilhren von Digitalbereich-Angleichfilte-
rungs-Verarbeitung am Hilfskanalsignal, das
auf dem Hilfskanal Ubertragen wird, um das Si-
gnal der angeglichenen Hilfskanaleigenschaft
zu erhalten.

Verfahren nach Anspruch 1, worin der Schritt des
Durchfiihrens  der  Digitalbereich-Kanaleigen-
schaftsangleichverarbeitung jeweils am Hauptka-
nalsignal und am Hilfskanalsignal, um ein Signal ei-
ner angeglichenen Hauptkanaleigenschaft und ein
Signal einer angeglichenen Hilfskanaleigenschaft
zu erhalten, umfasst:

Durchfilhren von Digitalbereich-Festverzdge-
rungs-Verarbeitung am Hauptkanalsignal, das
auf dem Hauptkanal Gbertragen wird, um das
Signal der angeglichenen Hauptkanaleigen-
schaft zu erhalten; und

Durchfiihren von Digitalbereich-Phaseneinstel-
lung, Amplitudeneinstellung und Verzégerungs-
einstellung am Hilfskanalsignal, das auf dem
Hilfskanal Gbertragen wird, um das Signal der
angeglichenen Hilfskanaleigenschaft zu erhal-
ten.

Verfahren nach Anspruch 1, worin der Schritt des
Durchfiihrens  der  Digitalbereich-Kanaleigen-
schaftsangleichverarbeitung jeweils am Hauptka-
nalsignal und am Hilfskanalsignal, um ein Signal ei-
ner angeglichenen Hauptkanaleigenschaft und ein
Signal einer angeglichenen Hilfskanaleigenschaft
zu erhalten, umfasst:

Durchfilhren von Digitalbereich-Festverzdge-
rungs-Verarbeitung am Hauptkanalsignal, das
auf dem Hauptkanal Gbertragen wird, um das
Signal der angeglichenen Hauptkanaleigen-
schaft zu erhalten; und

Durchfilhren von Digitalbereich-Bandaufspal-
tung am Hilfskanalsignal, das auf dem Hilfska-
nal Ubertragen wird, um mehrfache Hilfskanal-
Subsignale zu erhalten;

Durchfilhren von Angleichfilterungsverarbei-
tung, oder Durchfiihren von Phaseneinstellung,
Amplitudeneinstellung und Verzégerungsein-
stellung am jedem Hilfskanal-Subsignal, um
mehrfache Subsignale der angeglichenen Hilfs-
kanaleigenschaft zu erhalten; und
Kombinieren der mehrfachen Subsignale der
angeglichenen Hilfskanaleigenschaft, um das
Signal der angeglichenen Hilfskanaleigenschaft
zu erhalten.

Verfahren nach einem der Anspriiche 2 bis 4, wobei
nach dem Kombinieren das Verfahren ferner um-
fasst:
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Detektieren eines Ausgangssignals, das durch
die Kombinierung erhalten wird;

wenn das Ausgangssignal detektiert wird, Ver-
gleichen eines Tragerenergiewertes des Aus-
gangssignals mit einer Energieschwelle;

wenn es ermittelt wird, dass der Tragerener-
giewert des Ausgangssignals héher als die En-
ergieschwelle ist, Einstellen der Kanaleigen-
schaften des Hauptkanals und des Hilfskanals
gemal dem Tragerenergiewert des Ausgangs-
signals, um dem Signal, das auf dem Hauptka-
nal Ubertragen wird, und dem Signal, das auf
dem Hilfskanal Ubertragen wird, zu ermogli-
chen, einander auszul6éschen; und

wenn es ermittelt wird, dass der Tragerener-
giewert des Ausgangssignals kleiner als die
oder gleich der Energieschwelle ist, Aufrechter-
halten der Kanaleigenschaften des Hauptka-
nals und des Hilfskanals.

Signalausléschungsvorrichtung fir ein drahtloses
Kommunikationssystem, die in einem Sender ver-
wendet wird, wobei die Vorrichtung ein Aufspal-
tungsmodul (101), ein Digitalbereich-Kanaleigen-
schaftsangleich-Durchfiihrungsmodul (104-1) und
ein Ausléschungsmodul (105) umfasst, worin:

das Aufspaltungsmodul (101) dazu eingerichtet
ist, ein Signal aufzuspalten, um ein Hauptkanal-
signal, das auf einem Hauptkanal tbertragen
wird, und ein Hilfskanalsignal, das auf einem
Hilfskanal Gbertragen wird, zu erhalten,

das Digitalbereich-Kanaleigenschaftsangleich-
Durchfiihrungsmodul (104-1) dazu eingerichtet
ist, eine Digitalbereich-Kanaleigenschaftsan-
gleichverarbeitung jeweils am Hauptkanalsignal
und am Hilfskanalsignal durchzufiihren, um ein
Signal der angeglichenen Hauptkanaleigen-
schaft und ein Signal der angeglichenen Hilfs-
kanaleigenschaft zu erhalten, worin das Digital-
bereich-Kanaleigenschaftsangleich-Durchfiih-
rungsmodul (104-1) dazu eingerichtet ist, Ka-
naleigenschaften des Hauptkanals und des
Hilfskanals zu berechnen, und den Digitalbe-
reich-Kanaleigenschaftsangleich gemafl den
Kanaleigenschaften des Hauptkanals und des
Hilfskanals durchzufiihren, worin das Digitalbe-
reich-Kanaleigenschaftsangleich-Durchflih-
rungsmodul (104-1) dazu eingerichtet ist, die
Amplitude, die Phase und die Verzégerungspa-
rameter des Hauptkanals und des Hilfskanals
einzustellen, so dass das Hauptkanalsignal und
das Hilfskanalsignal eine gleiche Amplitude und
eine gleiche Verzdgerung und entgegengesetz-
te Phasen haben; und

das Ausléschungsmodul (105) dazu eingerich-
tet ist, das Signal der angeglichenen Hauptka-
naleigenschaft und das Signal der angegliche-
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nen Hilfskanaleigenschaft zu kombinieren, wo-
rin das kombinierte Signal in ein Kanaleigen-
schafts-Berechnungssteuerungsmodul (104-2)
eingegeben wird, das dazu eingerichtet ist, die
Angleichverarbeitung des Hauptkanalsignals
und des Hilfskanalsignals in dem Digitalbereich-
Kanaleigenschaftsangleich-Durchfiihrungsmo-
dul (104-1) zu steuern, um eine Signalausl6-
schung durchzufiihren, wobei die Signalausl6-
schungsvorrichtung dadurch gekennzeichnet
ist, dass:

der Hauptkanal und der Hilfskanal einen lokalen
Ostzillator teilen, und eine Spektrumdichte einer
nicht-linearen Komponente, die am Hilfskanal
durch eine Tragersignalenergie erzeugt wird,
die von einem Tragerunterdriickungsfilter gefil-
tert wird, tGber 10 dB unter einer thermischen
Bodengerauschspektrumdichte betragt.

Vorrichtung nach Anspruch 6, worin das Digitalbe-
reich-Kanaleigenschaftsangleich-Durchfiihrungs-
modul einen Festverzdgerer und einen digitalen An-
gleichfilter umfasst;

der Festverzdgerer dazu eingerichtet ist, eine Digi-
talbereich-Festverzogerungs-Verarbeitung am
Hauptkanalsignal, das auf dem Hauptkanal tibertra-
gen wird, durchzufiihren, um das Signal der ange-
glichenen Hauptkanaleigenschaft zu erhalten; und
der digitale Angleichfilter dazu eingerichtet ist, eine
Digitalbereich-Angleichfilterungs-Verarbeitung am
Hilfskanalsignal, das auf dem Hilfskanal Gibertragen
wird, durchzufiihren, um das Signal der angegliche-
nen Hilfskanaleigenschaft zu erhalten.

Vorrichtung nach Anspruch 6, worin das Digitalbe-
reich-Kanaleigenschaftsangleich-Durchfiihrungs-
modul einen Festverzdgerer und einen Phasenamp-
litudenverzdégerungseinsteller umfasst, worin

der Festverzdgerer dazu eingerichtet ist, eine Digi-
talbereich-Festverzogerungs-Verarbeitung am
Hauptkanalsignal, das auf dem Hauptkanal tibertra-
gen wird, durchzufiihren, um das Signal der ange-
glichenen Hauptkanaleigenschaft zu erhalten; und
der Phasenamplitudenverzdgerungseinsteller dazu
eingerichtet ist, Digitalbereich-Phaseneinstellung,
Amplitudeneinstellung und Verzdgerungseinstel-
lung am Hilfskanalsignal, das auf dem Hilfskanal
Ubertragen wird, durchzufiihren, um das Signal der
angeglichenen Hilfskanaleigenschaft zu erhalten.

Vorrichtung nach Anspruch 6, worin das Digitalbe-
reich-Kanaleigenschaftsangleich-Durchfiihrungs-
modul einen Festverzdgerer, mehrfache Bandpass-
filter, einen digitalen Angleichfilter oder einen
Phasenamplitudenverzégerungseinsteller, und ei-
nen Kombinierer umfasst;

der Festverzdgerer dazu eingerichtet ist, eine Digi-
talbereich-Festverzogerungs-Verarbeitung am
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Hauptkanalsignal, das auf dem Hauptkanal Gibertra-
gen wird, durchzufihren, um das Signal der ange-
glichenen Hauptkanaleigenschaft zu erhalten;

die mehrfachen Bandpassfilter dazu eingerichtet
sind, Digitalbereich-Bandaufspaltung am Hilfskanal-
signal, das auf dem Hilfskanal Ubertragen wird,
durchfiihren, um mehrfache Hilfskanal-Subsignale
zu erhalten;

der digitale Angleichfilter dazu eingerichtet ist, An-
gleichfilterungsverarbeitung am jedem eingegebe-
nen Hilfskanal-Subsignal durchzufiihren, um mehr-
fache Subsignale der angeglichenen Hilfskanalei-
genschaft zu erhalten;

der Phasenamplitudenverzégerungseinsteller dazu
eingerichtet ist, Phaseneinstellung, Amplitudenein-
stellung und Verzégerungseinstellung an jedem ein-
gegebenen Hilfskanalsignal, das auf dem Hilfskanal
Ubertragen wird, durchzufiihren, um mehrfache Sub-
signale der angeglichenen Hilfskanaleigenschaft zu
erhalten; und

der Kombinierer dazu eingerichtet ist, die mehrfa-
chen Subsignale der angeglichenen Hilfskanalei-
genschaft zu kombinieren, um das Signal der ange-
glichenen Hilfskanaleigenschaft zu erhalten.

Vorrichtung nach einem der Anspriiche 7 bis 9, fer-
ner umfassend ein Kanaleigenschafts-Berech-
nungssteuerungsmodul, das einen ersten Detektor,
einen ersten Komparator, einen ersten Einsteller
und einen ersten Erhalter umfasst, worin

der erste Detektor dazu eingerichtet ist, ein Aus-
gangssignal, das durch Kombinierung erhalten wird,
zu detektieren;

der erste Komparator dazu eingerichtetist, wenn das
Ausgangssignal detektiert wird, einen Tragerener-
giewert des Ausgangssignals mit einer Energie-
schwelle zu vergleichen;

der erste Einsteller dazu eingerichtet ist, wenn es
ermittelt wird, dass der Tragerenergiewert des Aus-
gangssignals hoher als die Energieschwelle ist, die
Kanaleigenschaften des Hauptkanals und des Hilfs-
kanals gemall dem Tragerenergiewert des Aus-
gangssignals einzustellen, um dem Signal, das auf
dem Hauptkanal tbertragen wird, und dem Signal,
das auf dem Hilfskanal Gbertragen wird, zu ermdg-
lichen, einander auszuléschen; und

der erste Erhalter dazu eingerichtet ist, wenn es er-
mittelt wird, dass der Tragerenergiewert des Aus-
gangssignals kleiner als die oder gleich der Energie-
schwelle ist, die Kanaleigenschaften des Hauptka-
nals und des Hilfskanals aufrechtzuerhalten.

Revendications

1.

Procédé d’annulation de signal pour un systeme de
communication sans fil, effectué par un émetteur, le
procédé comprenant :
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la division (S11) d’un signal pour obtenir un si-
gnal de canal principal transmis sur un canal
principal et un signal de canal auxiliaire transmis
sur un canal auxiliaire, I'exécution (S 12) d’'un
traitement d’adaptation aux caractéristiques de
canal de domaine numérique respectivement
sur le signal de canal principal et sur le signal
de canal auxiliaire pour obtenir un signal adapté
aux caractéristiques du canal principal et un si-
gnal adapté aux caractéristiques du canal auxi-
liaire, ou les caractéristiques de canal du canal
principal et du canal auxiliaire sont calculées, et
'adaptation des caractéristiques de canal de do-
maine numérique est exécutée selon les carac-
téristiques de canal du canal principal et du ca-
nal auxiliaire, ou le traitement d’adaptation aux
caractéristiques du canal de domaine numéri-
que regle les paramétres d’amplitude, de phase
et de retard du canal principal et du canal auxi-
liaire de sorte que le signal de canal principal et
le signal de canal auxiliaire aient une méme am-
plitude et un méme retard et des phases
opposées ; et

la combinaison (S 13) du signal adapté aux ca-
ractéristiques du canal principal et du signal
adapté aux caractéristiques du canal auxiliaire
et le fait d’entrer le signal combiné dans un mo-
dule de commande de calcul des caractéristi-
ques du canal pour commander le traitement
d’adaptation du signal de canal principal et du
signal de canal auxiliaire pour effectuer I'annu-
lation du signal, le procédé étant caractérisé
en ce que :

le canal principal et le canal auxiliaire partagent
un oscillateurlocal, et une densité spectrale d’'un
composant non linéaire générée sur le canal
auxiliaire par une énergie de signal porteuse fil-
trée par un filtre de suppression porteur est in-
férieure de plusde 10 dB a une densité spectrale
de bruit de fond thermique.

Procédé selon la revendication 1, ou I'étape d’exé-
cution d’un traitement d’adaptation aux caractéristi-
ques du canal de domaine numérique respective-
ment sur le signal de canal principal et sur le signal
de canal auxiliaire pour obtenir un signal adapté aux
caractéristiques du canal principal et un signal adap-
té aux caractéristiques du canal auxiliaire
comprend :

I'exécution d’un traitement de retard fixe dans
le domaine numérique sur le signal de canal
principal transmis sur le canal principal pour ob-
tenir le signal adapté aux caractéristiques du ca-
nal principal ; et

I'exécution d’un traitement de filtrage d’adapta-
tion au domaine numérique sur le signal de ca-
nal auxiliaire transmis surle canal auxiliaire pour

10

15

20

25

30

35

40

45

50

16

obtenir le signal adapté aux caractéristiques du
canal auxiliaire.

Procédé selon la revendication 1, ou I'étape d’exé-
cution d’un traitement d’adaptation aux caractéristi-
ques du canal de domaine numérique respective-
ment sur le signal de canal principal et sur le signal
de canal auxiliaire pour obtenir un signal adapté aux
caractéristiques du canal principal et un signal adap-
té aux caractéristiques du canal auxiliaire
comprend :

I'exécution d’'un traitement de retard fixe dans
le domaine numérique sur le signal de canal
principal transmis sur le canal principal pour ob-
tenirle signal adapté aux caractéristiques du ca-
nal principal ; et

I’'exécution d’un réglage de phase dans le do-
maine numérique, un réglage d’amplitude et un
réglage de retard sur le signal de canal auxiliaire
transmis sur le canal auxiliaire pour obtenir le
signal adapté aux caractéristiques du canal
auxiliaire.

Procédé selon la revendication 1, ou I'étape d’exé-
cution d’un traitement d’adaptation aux caractéristi-
ques du canal de domaine numérique respective-
ment sur le signal de canal principal et sur le signal
de canal auxiliaire pour obtenir un signal adapté aux
caractéristiques du canal principal et un signal adap-
té aux caractéristiques du canal auxiliaire
comprend :

I'exécution d’'un traitement de retard fixe dans
le domaine numérique sur le signal de canal
principal transmis sur le canal principal pour ob-
tenirle signal adapté aux caractéristiques du ca-
nal principal ; et

I’'exécution d’une division de bande de domaine
numeérique sur le signal de canal auxiliaire trans-
mis sur le canal auxiliaire pour obtenir de multi-
ples sous-signaux de canal auxiliaire ;
I’'exécution d’un traitement de filtrage d’adapta-
tion, ou I'exécution d’un réglage de phase, d’'un
réglage d’amplitude et d’un réglage de retard
sur chaque sous-signal de canal auxiliaire pour
obtenir de multiples sous-signaux adaptés aux
caractéristiques de canal auxiliaire ; et

la combinaison des multiples sous-signaux
adaptés aux caractéristiques du canal auxiliaire
pour obtenir le signal adapté aux caractéristi-
ques du canal auxiliaire.

Procédé selon I'une quelconque des revendications
de 2 a 4, aprés la combinaison, le procédé compre-

nant en outre :

la détection d’un signal de sortie obtenu par la
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combinaison ;

lorsque le signal de sortie est détecté, la com-
paraison d’'une valeur d’énergie porteuse du si-
gnal de sortie avec un seuil d’énergie ;

lorsque on détermine que la valeur d’énergie
porteuse du signal de sortie est supérieure au
seuil d’énergie, régler les caractéristiques de ca-
nal du canal principal et du canal auxiliaire selon
la valeur d’énergie porteuse du signal de sortie
pour permettre au signal transmis sur le canal
principal et au signal transmis sur le canal auxi-
liaire de s’annuler mutuellement ; et

lorsque on détermine que la valeur d’énergie
porteuse du signal de sortie est inférieure ou
égale au seuil d’énergie, le maintien des carac-
téristiques de canal du canal principal et du ca-
nal auxiliaire.

Dispositif d’annulation de signal pour un systeme de
communication sans fil, utilisé dans un émetteur, le
dispositif comprenant un module de division (101),
un module d’exécution d’adaptation aux caractéris-
tiques du canal de domaine numérique (104-1) etun
module d’annulation (105), ou le module de division
(101) est configuré pour diviser un signal pour obte-
nir un signal de canal principal transmis sur un canal
principal et un signal de canal auxiliaire transmis sur
un canal auxiliaire,

le module d’exécution d’adaptation aux caractéristi-
ques du canal de domaine numérique (104-1) est
configuré pour effectuer un traitement de correspon-
dance aux caractéristiques du canal de domaine nu-
mérique respectivement sur le signal de canal prin-
cipal et sur le signal de canal auxiliaire pour obtenir
un signal adapté aux caractéristiques du canal prin-
cipal et un signal adapté aux caractéristiques du ca-
nal auxiliaire, ou

le module d’exécution d’adaptation aux caractéristi-
ques du canal de domaine numérique (104-1) est
configuré pour calculer les caractéristiques de canal
du canal principal et du canal auxiliaire et pour exé-
cuter I'adaptation aux caractéristiques du canal de
domaine numérique selon les caractéristiques de
canal du canal principal et du canal auxiliaire, ou le
module d’exécution d’adaptation aux caractéristi-
ques du canal de domaine numérique (104-1) est
configuré pour régler les parametres d’amplitude, de
phase et de retard du canal principal et du canal
auxiliaire de sorte que le signal de canal principal et
le signal de canal auxiliaire aient une méme ampli-
tude et un méme retard et des phases opposées ; et
le module d’annulation (105) est configuré pour com-
biner le signal adapté aux caractéristiques du canal
principal et le signal adapté aux caractéristiques du
canal auxiliaire, ou le signal combiné est entré dans
un module de commande de calcul des caractéris-
tiques de canal (104-2) configuré pour commander
le traitement d’adaptation du signal de canal princi-
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pal et du signal de canal auxiliaire dans le module
d’exécution d’adaptation aux caractéristiques du ca-
nal de domaine numérique (104-1) pour effectuer
une annulation de signal,

le dispositif d’annulation de signal étant caractérisé
en ce que :

le canal principal et le canal auxiliaire partagent
un oscillateur local, et

une densité spectrale d’'un composant non li-
néaire générée sur le canal auxiliaire par une
énergie de signal porteuse filtrée par un filtre de
suppression porteuse est inférieure de plus de
10 dB a une densité spectrale de bruit de fond
thermique.

Dispositif selon la revendication 6, ou le module
d’exécution d’adaptation aux caractéristiques du ca-
nal de domaine numérique comprend un retardateur
fixe et un filtre d’adaptation numérique ;

le retardateur fixe est configuré pour effectuer un
traitement de retard fixe dans le domaine numérique
sur le signal de canal principal transmis sur le canal
principal pour obtenir le signal adapté aux caracté-
ristiques du canal principal ; et

le filtre d’adaptation numérique est configuré pour
effectuer un traitement de filtrage d’adaptation au
domaine numérique sur le signal de canal auxiliaire
transmis sur le canal auxiliaire pour obtenir le signal
adapté aux caractéristiques du canal auxiliaire.

Dispositif selon la revendication 6, ou le module
d’exécution d’adaptation aux caractéristiques du ca-
nal de domaine numérique comprend un retardateur
fixe et un dispositif de réglage de retard d’amplitude
de phase, ou

le retardateur fixe est configuré pour effectuer un
traitement de retard fixe dans le domaine numérique
sur le signal de canal principal transmis sur le canal
principal pour obtenir le signal adapté aux caracté-
ristiques du canal principal ; et

le dispositif de réglage de retard d’amplitude de pha-
se est configuré pour effectuer un réglage de phase
de domaine numérique, un réglage d’amplitude et
un réglage de retard sur le signal de canal auxiliaire
transmis sur le canal auxiliaire pour obtenir le signal
adapté aux caractéristiques du canal auxiliaire.

Dispositif selon la revendication 6, ou le module
d’exécution d’adaptation aux caractéristiques du ca-
nal de domaine numérique comprend un retardateur
fixe, des filtres passe-bande multiples, un filtre
d’adaptation numérique o un dispositif de réglage de
retard d’amplitude de phase, et un combineur ;

le retardateur fixe est configuré pour effectuer un
traitement de retard fixe dans le domaine numérique
sur le signal de canal principal transmis sur le canal
principal pour obtenir le signal adapté aux caracté-
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ristiques du canal principal ;

les filtres passe-bande multiples sont configurés
pour effectuer une division de bande de domaine
numeérique sur le signal de canal auxiliaire transmis
sur le canal auxiliaire pour obtenir des sous-signaux
de canal auxiliaire multiples ;

le filtre d’adaptation numérique est configuré pour
effectuer un traitement de filtrage d’adaptation sur
chaque sous-signal d’entrée du canal auxiliaire pour
obtenir des sous-signaux adaptés aux caractéristi-
ques du canal auxiliaire multiples ;

le dispositif de réglage de retard d’amplitude de pha-
se est configuré pour effectuer un réglage de phase,
un réglage d’amplitude et un réglage de retard sur
chaque sous-signal d’entrée du canal auxiliaire pour
obtenir de sous-signaux adaptés aux caractéristi-
ques du canal auxiliaire multiples ; et le combineur
est configuré pour combiner les sous-signaux adap-
tés aux caractéristiques du canal auxiliaire multiples
pour obtenir le signal adapté aux caractéristiques du
canal auxiliaire.

Dispositif selon 'une quelconque des revendications
de 7 a 9, comprenant en outre un module de com-
mande de calcul des caractéristiques de canal qui
comprend un premier détecteur, un premier compa-
rateur, un premier dispositif de réglage et un premier
dispositif de maintien, ou

le premier détecteur est configuré pour détecter un
signal de sortie obtenu par combinaison ;

le premier comparateur est configuré pour, lorsque
le signal de sortie est détecté, comparer une valeur
d’énergie porteuse du signal de sortie avec un seuil
d’énergie ; le premier dispositif de réglage est con-
figuré pour, lorsque on détermine que la valeur
d’énergie porteuse du signal de sortie est supérieure
au seuil d’énergie, régler les caractéristiques de ca-
nal du canal principal et du canal auxiliaire selon la
valeur d’énergie porteuse du signal de sortie pour
permettre au signal transmis sur le canal principal
et au signal transmis sur le canal auxiliaire de s’an-
nuler mutuellement ; et

le premier dispositif de maintien est configuré pour,
lorsque on détermine que la valeur d’énergie porteu-
se du signal de sortie est inférieure ou égale au seuil
d’énergie, maintenir les caractéristiques de canal du
canal principal et du canal auxiliaire.
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Fig. 1
Splitting a transmitted signal to obtain a main channel signal
transmitted on a main channel and an auxiliary channel signal
transmitted on an auxiliary channel
Performing digital domain channel characteristic matching
processing on the main channel signal and the auxiliary
channel signal respectively to obtain a main channel
characteristic matched signal and an auxiliary channel
characteristic matched signal
Combining the main channel characteristic matched signal and
the auxiliary channel characteristic matched signal which are
coupled to a receiving channel in order for signal cancellation
Fig. 2
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Fig. 3
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Fig. 7
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